Increase of mitochondria in vasa nervorum of cases with mitochondrial myopathy, Kearns-Sayre syndrome, progressive external ophthalmoplegia and MELAS.
Previous studies on patients with mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like episodes (MELAS) revealed accumulations of mitochondria in endothelial cells, smooth muscle cells of pial arterioles, and small intracerebral arteries up to 250 microns in diameter; in pericytes of capillaries, endothelial cells, and smooth muscle cells of small blood vessels in skeletal muscle; and according to preliminary results also in endothelial and smooth muscle cells of capillaries and arterioles in sural nerves. These mitochondria do not show the prominent paracrystalline inclusions which are seen in striated muscle fibres and led to the identification of this group of disorders. To corroborate our preliminary findings in peripheral nerves, additional cases have been evaluated morphometrically by electron microscopy including cases in which mitochondrial DNA (mtDNA) mutations have been identified. In fact, an increase of the mean number and an enlargement of the mean cross-sectional area of mitochondria was noted in endothelial and smooth muscle cells of endoneurial and epineurial arterioles, and in endothelial cells and in pericytes of capillaries in sural nerves of the 20 cases with mitochondrial disorders studied. This increase was statistically significant compared to the control group. However, due to heteroplasmia, which is a common feature in mitochondrial disorders, and because of the limited number of measurable blood vessels and cases, no significant differences could be detected between the various types of mitochondrial diseases which were characterized by different point mutations or deletions of mtDNA. Our findings suggest that the mitochondria play a significant role in the pathogenesis not only of myopathic and encephalopathic symptoms, but also in the pathogenesis of peripheral neuropathy which appears to be regularly associated with mitochondrial disorders.